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INTRODUCTION
Reform Legislation – the Creation 
of MassDOT
On June 26, 2009, Governor Patrick signed leg-
islation creating the Massachusetts Department 
of Transportation (MassDOT). The MassDOT 
enabling legislation, An Act Modernizing the 
Transportation Systems of the Commonwealth 
of Massachusetts (Chapter 25 of the Acts of 
2009), created a unified transportation depart-
ment for the Commonwealth, merging existing 
transportation agencies and functions into a 
single authority with agency characteristics. 
Although it functions as an agency of the Com-
monwealth with a Secretary and Chief Executive 
Officer appointed by, and directly responsible 
to, the Governor, MassDOT is governed by a 
five-member Board of Directors. MassDOT 
is composed of four operating divisions – the 
MassDOT, the Rail and Transit Division, the 
Aeronautics Division, and the Registry of Motor 
Vehicles Division – and the Office of Planning 
and Programming, comprised of the enterprise 
services of the department (e.g., General Coun-
sel, Planning, Human Resources, Information 
Technology, Fiscal, etc.).
The Highway Division is responsible for 
managing the state highway system. The Division 
was created by merging the Massachusetts High-
way Department, the Massachusetts Turnpike 
Authority, the Tobin Bridge (formerly owned by 
Massport), and certain defined transportation 
assets previously owned by the Department of 
Conservation and Recreation (all motor vehicle 
bridges and eight named parkways). 
The Rail & Transit Division is respon-
sible for managing the state rail system and for 
overseeing the Commonwealth’s fifteen Regional 
Transit Authorities (RTAs) and the Massachu-
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 o Every five calendar years, beginning not later  
  than April 30, 2010, MassDOT must publish  
  in the Massachusetts Register a comprehen- 
  sive  state transportation plan for the five  
  succeeding years.
 o The plan must ensure a safe, sound, and  
  efficient public highway, road, and bridge  
  system, to relieve congestion, reduce   
  greenhouse gas emissions, and improve   
  the  quality of life in the Commonwealth 
  by promoting economic development and  
  employment.
 o The plan must cost-effectively meet the  
  transportation needs of all residents,   
  including urban, suburban and rural   
  populations.
 o The plan must be based on objective   
  engineering assessments of condition, safety,  
  and service and provide for at least 5% of  
  the annual estimated construction, recon- 
  struction, and repair needs of the highways  
  and bridges of the Commonwealth.
 o The distribution of funds and projects in  
  the plan must ensure that not less than 75%  
  of the annual percentage of the total state- 
  wide collections of motor vehicle fuel tax  
  generated by each MassDOT highway dis- 
  trict is spent in the district where generat- 
  ed, except that the minimum percentage is  
  85% in any district in which the revenue  
  generated by registered vehicles that have  
  a Fast Lane transponder exceeds the aver- 
  age revenue generated by such vehicles  
  statewide.
This document constitutes MassDOT’s first 
five-year capital investment plan as envisioned by 
the Act.
setts Bay Transportation Authority (MBTA). 
However, the MBTA and RTAs maintain their 
status as independent authorities. By statute, 
the MassDOT Board of Directors functions as 
the MBTA Board of Directors and, by practice, 
the Rail and Transit Administrator serves as the 
MBTA General Manager.
The Aeronautics Division is responsible 
for coordinating aviation policy in the Common-
wealth and overseeing the state’s public use gen-
eral aviation airports, private use landing areas, 
and seaplane bases. The Division also certifies 
airports and heliports, licenses airport managers, 
and conducts annual airport inspections. 
Under MassDOT, the Registry of Motor 
Vehicles has transitioned into the Registry of 
Motor Vehicles Division. The Division continues 
to be responsible for vehicle operator licensing, 
vehicle and aircraft registration, and for over-
seeing commercial and non-commercial vehicle 
inspection stations.
Reform Legislation – Section 11, 
the Capital Investment Plan
The Act requires many changes within the 
transportation agencies, as well as the fulfillment 
of a number of reporting requirements and the 
preparation of a number of new plans and other 
documents. Among these requirements are 
those of Section 11, which requires MassDOT to 
prepare and publish a five-year capital invest-
ment plan beginning with the period of fiscal 
years 2011 through 2015. The following is a sum-
mary of the other major elements of Section 11:
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Given this TIP/STIP development schedule, the 
first three years of this investment plan reflect 
decisions made in mid-late 2009, and reflect the 
priorities of the MPOs and the Commonwealth 
based upon information related to need, readi-
ness, and available financial resources at that 
time. The STIP, like any planning document, is a 
snapshot in time and subject to change. Conse-
quently, programs and projects included in this 
Capital Investment Plan may themselves change 
as a result of the new FFY 2011-2014 STIP to be 
finalized by October 1, 2010.
In addition to the programs and projects from 
the existing 2010 STIP for FFYs 2011 through 
2013, this capital investment plan also includes 
programmatic federal funding assumptions for 
FFYs 2014 and 2015. These years have not yet 
been programmed through the state and MPO 
processes and, as such, less specificity about 
project selection is available. 
This capital investment plan also includes a 
description of the MassDOT’s Non Federal-Aid 
Program. Funds under this program are used for 
scheduled and emergency bridge repairs, spot 
resurfacing, safety projects (guardrails, signs, 
markings, and lighting, etc.), and other miscel-
laneous maintenance work (catch basin cleaning, 
drainage improvements, and facilities, etc.) On 
average, MassDOT advertises approximately 
$100 million a year for non-federal aid mainte-
nance.
Capital Budgeting for the   
Highway Program 
Federal law requires the development of the 
Statewide Transportation Improvement Program 
(STIP), a short-range capital program for federal 
transportation funding. The STIP covers a period 
of four federal fiscal years (October 1st through 
September 30th) and inclusion in the STIP is 
a prerequisite for a project to receive federal 
funding. The STIP allocates funding for federal-
aid projects and for non –federal-aid projects 
that add capacity to the existing transportation 
network. The average annual federal funding 
programmed for the Statewide Road and Bridge 
program, exclusive of the Central Artery debt 
repayment but including state matching funds, is 
approximately $490 million.
The STIP is a compilation of the Transportation 
Improvement Programs (TIPs) of the various 
Metropolitan Planning Organizations (MPOs) 
throughout the state.1 The current STIP cov-
ers federal fiscal years 2010 through 2013, and 
details how the annual allocation of the Com-
monwealth’s federal surface transportation 
funding is to be used. It is a fiscally constrained 
document and, exclusive of the Accelerated 
Bridge Program, (for a full description, please see 
chapter 2, page 9) represents approximately 80% 
of the resources available to Massachusetts for 
highway and bridge commitments in any given 
year. While, due to amendments, it is constantly 
undergoing review, the MPOs generally update 
their TIPs annually in the Summer/Fall. MassDOT 
then compiles the TIPs into the STIP and seeks 
federal approval of the STIP in September/ 
October. 
 1 Metropolitan Planning Organizations are federally designated regional planning entities, required in urbanized areas with a population of more than  
 50,000 persons. They are responsible for long-range transportation planning and short-term transportation programming of federal funds.
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With responsibility for the roadway assets of 
the Commonwealth now consolidated within 
one agency, the Act – and good planning practice 
– dictates that capital improvements program-
ming must be more informed by asset manage-
ment methodologies than has been so in the 
past. While the project prioritization processes 
that underlie the development of the regional 
TIPs and the STIP all rely upon a certain level of 
asset management-based planning, more effort 
is required to develop a full accounting of all 
highway infrastructure needs and tie this data-
driven needs assessment to project prioritiza-
tion across asset categories. 
Defining the Needs of the  
Highway System
Asset management is a decision-making process 
that uses objective data on the age and condi-
tion of the transportation system to allocate 
resources between different types of invest-
ments, such as routine maintenance, preserva-
tion, rehabilitation, or replacement of existing 
assets. Acknowledging that asset management 
is an important tool and necessary for trans-
portation decision-making in the future, the Act 
requires MassDOT to increase the use of asset 
management for maintaining and improving road 
and bridge assets. While the Highway Division 
currently employs robust and comprehensive 
asset management systems for its primary assets 
- pavement and bridges - it is currently develop-
ing a similar system for other categories, such as 
signs and sign structures, signal systems, highway 
lighting, drainage systems, pavement markings, 
and Intelligent Transportation System compo-
nents and equipment.
The Highway Division is in the process of 
procuring a Maintenance Management System. 
This system will standardize the administration, 
tracking and management of all maintenance ac-
tivities throughout the Division. The system will 
also include components that provide inventory 
tracking for the Division’s non-pavement and 
non-bridge assets. Additionally, the system will 
include the capability, as resources become avail-
able, of expanding to include facilities, equipment, 
and other transportation assets that are critical 
to providing an efficient and safe transportation 
infrastructure.
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This capital investment plan estimates a total 
state of good repair (maintenance and preser-
vation) need of $5.32 billion, or approximately 
$1.06 billion annually over the next five years. 
In addition, over the next five years, MassDOT 
has identified a total of $845 million in needed 
highway expansion and improvement projects, 
with $770 million of those projects under 
development. This results in a total state of good 
repair, expansion, and improvement need of 
$6.17 billion. The amount of funding projected to 
be available to meet all of these needs over the 
five-year time frame of this capital investment 
plan is $2.50 billion. This funding is allocated to 
competing needs based upon state and regional 
programming decisions, informed in part by as-
set management analyses, professional judgment, 
and policy determinations of MassDOT and the 
thirteen Metropolitan Planning Organizations.
Allocation of Resources Among 
Competing Needs
The needs of the highway system exceed projec-
tions of available resources. Chapter 196 of the 
Acts of 2004 established a Transportation Fi-
nance Commission (TFC) to develop a compre-
hensive, multimodal, long-range, transportation 
finance plan for Massachusetts. Specifically, the 
TFC was charged with analyzing the long-term 
capital and operating needs for the transporta-
tion system, identifying the potential funding gap, 
and making recommendations that would serve 
to fund the identified gaps through potential 
cost savings, efficiencies, and additional revenue.
In 2007, the TFC released its findings and recom-
mendations. A major finding of the TFC report 
was that over the next twenty years, the cost 
just to maintain the transportation system ex-
ceeds anticipated funding by $19 billion. Of the 
anticipated funding gap, nearly $10 billion was 
attributed to the maintenance of the Common-
wealth’s roads and bridges. Over the twenty-
year horizon this amounts to a funding gap of 
approximately $500 million annually. 
Since 2007, the overall annual funding of high-
way capital needs has been able to nearly keep 
pace with the TFC-defined gap, in large part due 
to the Commonwealth’s Accelerated Bridge 
Program and additional federal funds from the 
American Recovery and Reinvestment Act 
(ARRA). MassDOT recognizes, however, that 
these sources of additional funding are not 
permanent. Further, the data available to the TFC 
only allowed for an order-of-magnitude estimate. 
To address these concerns, MassDOT staff has 
worked in the meantime to refine the calcula-
tion of the funding gap for assets for which the 
MassDOT is responsible. 
This capital investment 
plan estimates a total state 
of good repair, expansion, 
and improvement need
of $6.17 billion, over
the next five years.
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Future Improvements to the Capital 
Investment Plan
While much important work has been done in 
the development of this first iteration of the 
capital investment plan, much more still needs to 
be accomplished to meet the vision of the Act. 
This document represents the first centralized 
effort by MassDOT to grapple with the long-
term financial needs of the highway system of 
the Commonwealth. MassDOT fully anticipates 
that future iterations of the capital investment 
plan will include an assessment of the needs 
of those portions of the highway system not 
owned or maintained by the Commonwealth, 
and also document the needs of other modes 
of the overall transportation network, including 
transit, aviation, and rail. 
MassDOT is also committed to expanding, over 
time, its investment in asset management tech-
nologies to support the long-term management 
and maintenance of its infrastructure. In addition, 
MassDOT must expand the use of asset manage-
ment technologies as tools to assist in invest-
ment decision-making across and among modes. 
Only with broad-based, up-to-date information 
on its infrastructure will MassDOT be able to 
make informed, objective choices about how to 
most wisely commit limited resources. Mass-
DOT is looking toward a future in which funding, 
staff, ideas, facilities, and responsibilities will be 
shared across Divisions to an unprecedented  
degree, and a multimodal, asset management-
based planning system will be a vital ingredient 
of that collaboration.
MassDOT is also committed 
to expanding, over time,
its investment in asset 
management technologies 
to support the long-term 
management and
maintenance of its
infrastructure. 
The remaining sections of this document are 
organized by major subject areas. Chapter 2 
defines the capital budgeting process for the 
highway system and includes a discussion of 
both the federal-aid program and the non-fed-
eral aid maintenance program and the amounts 
available for meeting identified needs. Chapter 
3 describes the MassDOT’s asset management 
system and includes an assessment of needs by 
program type. Chapter 4 provides a comparison 
of resources and needs and defines the annual 
funding shortfall. Chapter 5 concludes the report 
with a discussion of other MassDOT planning 
initiatives and efforts to expand upon future 
iterations of the Capital Investment Plan.
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capItal BudgetIng for 
the hIghway program
Chaptertw
o
The current capital program for the highway 
system involves a complex mix of federal and 
state funding. Together, these funds are used to 
maximize the maintenance and preservation of 
the Commonwealth’s highway infrastructure, as 
well as fund targeted improvements of the state 
roadway network.
Federal Funding Process
Federal funds represent the majority of capi-
tal available to MassDOT for making spending 
commitments; therefore, a critical element of 
planning the current capital program is based on 
the requirements of the federal planning process. 
This process is conducted by MassDOT in co-
operation with the Federal Highway and Transit 
Administrations, local stakeholders, the general 
public, and regional planning entities called  
Metropolitan Planning Organizations. 
There are ten federally recognized MPOs in the 
Commonwealth and three planning regions that 
function as MPOs for state planning purposes. 
As shown in Figure 2-1, the boundaries of each 
of the 13 MPOs are identical to those of the 
Regional Planning Agencies. 
In Massachusetts, the MPOs are chaired by the 
Secretary of Transportation and are composed 
of the Administrator of the Highway Division, 
the chair of the local Regional Transit Authority, 
the chair of the Regional Planning Agency and 
local elected officials. The Secretary of Transpor-
tation, the Highway Division Administrator, the 
Chair of the Regional Transit Authority and the 
Chair of the Regional Planning Agency are per-
CAPITAL BUDGETING FOR 
THE HIGHWAY PROGRAM
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The RTP is the long-range, comprehensive 
transportation-planning document of each of 
the MPOs. It defines an overarching vision of 
the future of the region, establishes principles 
and policies that will lead to the achievement 
of that vision, and allocates projected revenue 
to transportation programs and projects that 
reflect those principles and policies. The RTP is 
fiscally constrained over 20 years and is updated 
every four years. The RTP sets the project pri-
orities that generate the region’s Transportation 
Improvement Program.
manent members of each MPO. The amount and 
type of local representation varies among MPOs 
and is governed by rules established by each.1
The MPOs are responsible for two federally 
required certification documents, produced at 
regular intervals: the Regional Transportation 
Plan (RTP), and the TIP. Both the RTP and the TIP 
include an air quality analysis to ensure confor-
mity with the ambient air quality standard of the 
Clean Air Act and its implementing regulations. 
The development of both of these planning 
documents includes significant opportunities  
for public involvement.
1 The Boston Region MPO has a slightly different composition. Currently, there are three additional permanent members – the MBTA Advisory Board,  
 the Massachusetts Port Authority and an additional MassDOT member (formerly representing the Massachusetts Turnpike Authority). Additionally,  
 the major transit authority in the region (the MBTA) is represented by its general manager.
Figure 2-1 Massachusetts Metropolitan Planning Organizations Boundaries
The MPOs are chaired by 
the Secretary of
Transportation and are 
composed of the
Administrator of the
Highway Division, the 
chair of the local Regional 
Transit Authority, the 
chair of the Regional
Planning Agency and
local elected officials. 
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The vast majority of federal funding is provided 
through the following six core funding programs: 
Bridge Replacement and Rehabilita-
tion. These funds may be used for the replace-
ment or rehabilitation of deficient bridges. Any 
bridge located on a public road is eligible for 
funding. At least 15%, but not more than 35%, 
of available funding must be spent on bridges 
located off of the Federal-Aid Highway System. 
Interstate Maintenance (IM).              
The IM Program provides funding for resurfacing, 
restoring, rehabilitating, and reconstructing the 
Interstate Highway System. 
National Highway System (NHS). The 
NHS is a federally designated network of roads 
serving major population centers, international 
border crossings, intermodal transportation 
facilities, major travel destinations, and specified 
connections to major freight terminals. Funding 
under the program may be used on any NHS 
roadway, including roads that are part of the 
Interstate Highway System. 
Surface Transportation Program 
(STP). STP funds may be used for projects 
on any federal-aid highway, including National 
Highway System roads, and bridges located on 
public roads. Certain STP funds are sub-allocated 
by law to fund transportation enhancement 
projects (pedestrian and bicycle infrastructure 
and safety programs, scenic and historic highway 
programs, landscaping and scenic beautification, 
historic preservation, and environmental mitiga-
tion, etc.) and a certain percentage of funds may 
only be used on projects located in urbanized 
areas with a population of 200,000 or more.
The TIP is a four year program of federally 
funded transportation projects and is updated 
annually. The TIP is required to be financially con-
strained to the amount of federal funds antici-
pated in each year. The funding allocated among 
the 13 MPOs is developed through a formula 
determined by the Massachusetts Association 
of Regional Planning Agencies (MARPA). The 13 
regional TIPs are compiled each year into the 
STIP which needs to receive annual fiscal year 
approval by the Federal Highway and Federal 
Transit Administrations in order for Massachu-
setts to receive federal transportation funding. 
State Highway Funding Sources – 
The Federal Program
In August 2005, Congress enacted the Safe, 
Accountable, Flexible, Efficient Transportation 
Equity Act: A Legacy for Users (SAFETEA-LU), a 
multi-year authorization act that establishes the 
maximum level of transportation funding avail-
able by year. SAFETEA-LU authorized approxi-
mately $2.8 billion in funding for Massachusetts’ 
roadway, bridge and other non-transit surface 
transportation needs. This funding covered five 
years, from fiscal year 2005 through fiscal year 
2009. There have been a series of Continuing 
Resolutions to keep the federal program running 
past the official conclusion of SAFETEA-LU, the 
latest of which extends funding through Decem-
ber 30, 2010 at Federal Fiscal Year (FFY) 2009 
funding levels. 
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Allocating Federal Highway Funds
Allocation Process:
Determining the level of funding for the fed-
eral highway formula programs is a three-step 
process. First, Congress grants each state an 
apportionment of federal funds for each program 
through the multi-year transportation authoriza-
tion act. Next, Congress determines the obliga-
tion authority, a limitation on the actual funding 
available in a given year for each state. Obligation 
authority is not determined on a program level, 
but is provided as a lump sum. Finally, the state 
decides how much funding to allocate from 
each program based on the available obliga-
tion authority. States have discretion to allocate 
their obligation authority between and among 
programs.
A common way to visually represent this 
process is to think of each federal funding 
program as a different sized glass. (See Figure 
2-2) Congress determines the size of each glass. 
In this example, the apportionment is equal to 
50 oz. which is the total capacity of the pitcher 
of water in the diagram. The 30 oz. of water in 
the pitcher represents the obligation authority 
Congress gives to each state each year through 
an appropriations bill. The capacity of the total of 
all programs (the glasses in the diagram) never 
matches the amount in the pitcher because the 
obligation authority is based on actual federal 
revenues, as opposed to the apportionment 
which is based on anticipated revenues. The  
apportionment is Congress’s “ideal” level of 
spending for transportation, but it does not 
take into account changing revenues or yearly 
cash-flow at the national level and rarely, if ever, 
matches the obligation authority. Therefore, each 
Congestion Mitigation and Air Quality 
Improvement Program (CMAQ). CMAQ 
funds are used to fund projects and programs 
intended to improve air quality. Examples of 
projects eligible for CMAQ funding include traf-
fic flow improvements, transit services and facili-
ties, alternative fuel vehicles and fueling stations, 
bicycle and pedestrian facilities and programs, 
rideshare activities and commuter/employer 
outreach programs, vehicle inspection and main-
tenance programs, diesel retrofit programs, and 
truck stop electrification. 
Highway Safety Improvement          
Program (HSIP). HSIP funding can only be 
used to correct or improve a hazardous road 
location or feature. Subject to certain require-
ments, up to 10% of HSIP funds may be used for 
education, enforcement and emergency medical 
services. 
With the exception of the IM Program and the 
HSIP Program, which are funded at a 90 percent 
federal participation rate, all other core federal 
highway funding is reimbursed at 80 percent of 
eligible project costs. 
In addition to the six core programs, there are 
a number of smaller formula programs that 
receive an apportionment of federal funds each 
year. These programs include, but are not limited 
to, the Safe Routes to School Program, the 
Recreational Trails Program, the Railroad Grade 
Crossing Program, and Planning. 
50oz
30oz
40oz
20oz
10oz
   Obligation Authority
   Federal Apportionme
nt
Bridge 12 oz
STP 10 oz
NHS 10 oz
IM 8 oz HSIP 4 oz
CMAQ 6 oz
Figure 2-2
Representation of Federal 
Funding Program
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a state as being more than it can realistically 
use, either due to a lack of ready projects or 
the unavailability of state matching funds. These 
funds are then redistributed to other states that 
have the capacity to allocate additional funding 
prior to the close of a given federal fiscal year. 
For more than a decade, Massachusetts has been 
successful in obtaining redistributed funds from 
other states.
An estimate of obligation authority, including 
anticipated redistribution, is the basis for the 
development of the STIP. Each spring, the FHWA 
provides the state and MPOs with federal  
funding guidance for the development of the TIPs 
and STIP. This guidance is typically based upon 
amounts included in the existing authorization 
act. However, in cases where the current act has 
expired and a successor act has not yet been 
enacted, the guidance is typically based on level 
funding from the previous year’s amounts.
state must determine how much to fill each glass 
given the overall amount in its pitcher. Figure 2-2 
highlights the often difficult decisions that are 
made at the state level in order to fund impor-
tant transportation categories given the amount 
of available obligation authority.
Massachusetts Funding Levels
Massachusetts funding levels under SAFETEA-LU 
are depicted in Table 2-1.
Both Figure 2-2 and Table 2-1 provide a depic-
tion of base obligation authority, which is the 
amount of funding available for commitment 
provided by Congress to each state at the start 
of the federal fiscal year. Some states, however, 
are not able to use all of their obligation author-
ity within a given year. In order that all highway 
funding will be put to use each year, FHWA 
annually takes back any amounts identified by 
Fiscal Year Apportionment Obligation Authority Percentage
FFY 2005 $552,889,723 $458,196,153 82.9% 
FFY 2006 $552,529,394 $466,003,994 84.3% 
FFY 2007 $570,967,410 $511,837,402 89.6% 
FFY 2008 $567,251,902 $554,085,831 97.7% 
FFY 2009 $572,403,291 $531,894,794 92.9% 
Total $2,816,041,720 $2,522,018,174 89.6% 
Table 2-1 Massachusetts Apportionments and Obligation Authority under SAFETEA-LU
For more than a decade, 
Massachusetts has
been successful in
obtaining redistributed 
funds from other states.
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through the issuance of Grant Anticipation 
Notes (GANs). Approximately $686 million of 
that debt is still outstanding and must be repaid 
between now and FFY 2014. In FFY 2010, the 
Commonwealth’s GANs payment was approxi-
mately $151 million, leaving just under $418 mil-
lion in federal funds to spend on funding highway 
programs and projects this year. Table 2-2 shows 
the process by which federal financial guidance is 
being used to develop the current TIPs and STIP.
Once the total amount available for allocation 
to the Statewide Road and Bridge Program is 
defined, the Commonwealth and the state’s 13 
MPOs consult to determine how to allocate that 
amount among the needs of the State Highway 
System (MassDOT owned or controlled assets 
and MassDOT managed programs) and regional 
and local needs. In recent years, approximately 
two-thirds of the available funding per year has 
Current Funding Assumptions:
For the development of the most recent STIP 
(FFY 2010 – FFY 2013), the obligation authority 
was assumed to be $532 million per year based 
upon the 2009 actual amount. That amount was 
supplemented on a yearly basis by an assumed 
redistribution of $37 million, based upon a 
historical average over the life of SAFETEA-LU 
– yielding a total obligation authority for STIP 
programming of $569 million per year. 
Based on the pitcher analogy in Figure 2-2, the 
Commonwealth should start filling its program 
glasses using the $569 million in obligation 
authority. However, in Massachusetts, there is 
one additional step before that process can 
begin. During the peak construction years of the 
Central Artery, the state pledged $1.5 billion 
of future federal funds for use on the project 
Fiscal Year 2010
Base Obligation Authority $532,000,000
Redistribution $37,000,000
Total Obligation Authority $569,000,000
less CA/T GANs Repayment $151,290,000
Obligation Authority Available for Allocation $417,710,000
Total Including State Match $511,923,611 
Table 2-2 Federal Guidance for STIP Development
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  and other similar needs. A large portion of  
  STP, NHS and IM funds go into this category. 
 • Regional Major Infrastructure funding  
  includes annual cash-flow payments for   
  large, multi-year projects. In recent years  
  this category has funded projects such as  
  the new interchange at the former Saga- 
  more Rotary, the construction of Route 146  
  in Central Massachusetts, and the replace- 
  ment of the Brightman Street Bridge in  
  Fall River. 
 • The Statewide Bridge Program funds  
  cash-flow payments for large, multi-year  
  bridge projects and federal-aid advertise- 
  ments for bridges funded within a single  
  year. 
been allocated to fund statewide needs and the 
costs of major regional projects that are too 
costly for a single MPO to bear and one-third 
has been divided among the 13 MPOs for use 
in funding programs and projects of a more 
localized nature (“MPO targets”).
At the statewide level, funds are allocated among 
four major program categories. 
 • Statewide Infrastructure funding  
  encompasses a variety of programs, includ- 
  ing resurfacing major state and regional  
  roadways; the statewide safety program; the  
  state’s Intelligent Transportation System  
  program; the Statewide CMAQ, Enhance- 
  ments and Safe Routes to Schools programs;  
  award adjustments and extra work orders;  
Fiscal Year 2010
Total Available OA (Including State Match) $511,923,611
Statewide Infrastructure $221,381,610
Regional Major Infrastructure $41,000,000
Statewide Bridge Program (non-ABP) $117,795,828
Regional MPO Targets $131,746,173
Table 2-3 The Allocation of Federal Funding Among Program Categories for FFY 2010
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istration engages in a rigorous debt affordability 
analysis of the Commonwealth’s outstanding 
debt obligations and of our capacity to issue 
additional debt within sustainable levels. The indi-
vidual caps on the different secretariats – those 
that manage capital projects – are based on 
requested expenditure levels, that are modified 
to fit within the financial framework deemed 
necessary to maintain a positive bond rating for 
the Commonwealth.
Transportation has historically received the 
largest share of the Commonwealth’s capital 
spending, accounting for between one-half and 
two-thirds of the total capital budget over the 
last five years.
Non-federal aid (NFA) is provided through 
authorizations contained in State Transportation 
Bond Bills and is generally used for two major 
categories within MassDOT - to provide the 
state match for federally-aided projects (gener-
ally 10-20% of total project cost) and to fund the 
NFA Maintenance Program. This program funds 
scheduled and emergency bridge maintenance 
activities, such as joint repairs, deck repairs, 
and substructure repairs; resurfacing projects 
to address specific areas of distress on rela-
tively short sections of state-owned roadways, 
including cold plane and overlay work; routine 
safety projects, such as pavement markings, sign 
replacements, traffic signal upgrades, guardrail 
installation, and lighting and electrical upgrades; 
and miscellaneous maintenance activities, such 
as catch basin cleaning, drainage system repairs, 
fence repairs, crack sealing, and facility mainte-
nance and upkeep.
 • The Regional MPO targets are made  
  up predominately from STP funds, with   
  smaller portions coming from CMAQ   
  and HSIP. This funding is allocated among  
  the 13 MPOs through a formula developed  
  by the MARPA based upon lane miles and  
  population. Projects in this category are  
  selected for funding by each MPO. Table 2-3  
  shows the allocation of federal funding   
  among program categories for FFY 2010 as  
  reflected in the current STIP.
State Highway Funding Sources – 
The Non-Federal Aid Program
The Commonwealth’s capital budget is a detailed 
spending plan for the construction and mainte-
nance of public assets for which the Common-
wealth is responsible. This includes capital assets 
of all types, not only transportation-related. 
The capital budget is developed and managed 
by the Executive Office of Administration and 
Finance (A&F) and is funded through a variety of 
sources, including the proceeds from the sale of 
Commonwealth bonds, federal funds, third-party 
payments (including from other governmental 
entities and private entities), and other available 
Commonwealth funds. Bond proceeds represent 
more than two-thirds of the Commonwealth’s 
capital funding sources. 
Because the capital program is funded primar-
ily through bond proceeds, the total size of the 
capital program is determined to a large extent 
by the overall amount of debt the Common-
wealth can afford to issue. Since fiscal year 1991, 
A&F has imposed a “bond cap” to limit annual 
bond issuances in support of the capital program 
to supportable levels. The Patrick-Murray Admin-
The Accelerated Bridge 
Program represents a
historic investment in 
Massachusetts bridges.
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pieces, each its own cost-center. As shown in 
Figure 2-3, the eastern portion—known as the 
Metropolitan Highway System—includes the in-
frastructure associated with the Central Artery/
Tunnel project, the Sumner and Callahan Tunnels, 
and the section of I-90 located east of Route 
128. The western portion includes the section of 
I-90 that runs west from Route 128 to the New 
York border. 
The Tobin Memorial Bridge was erected in 
1948-49 and opened to traffic in 1950. It con-
nects the Charlestown section of Boston with 
Chelsea. The bridge provides three travel lanes 
northbound on its lower level and three lanes 
southbound on the upper level. Tolls are col-
lected from southbound cars only. On January 1, 
2010, the Massachusetts Port Authority (Mass-
port) transferred ownership of the Tobin Bridge 
to MassDOT and it officially became part of the 
Metropolitan Highway System. 
The Transportation Reform Act requires that 
revenues collected on the Western Turnpike 
and Metropolitan Highway System must be 
spent only on the tolled system from where the 
revenue was raised. These tolled revenues fund 
the operations and maintenance of the MHS and 
the Western Turnpike, as well as debt service 
associated with the former Massachusetts Turn-
pike Authority, including debt incurred during 
the construction of the Central Artery/Tunnel 
Project. 
In addition to these ongoing efforts, in 2008 the 
Patrick-Murray Administration authored legisla-
tion creating the Accelerated Bridge Program. 
The Accelerated Bridge Program represents a 
historic investment in Massachusetts bridges. 
Over the eight years of the program, nearly 
$3 billion in funding will be “accelerated” to 
improve the condition of bridges in every corner 
of the Commonwealth. Thanks in part to this 
program; MassDOT is reducing the number of 
structurally deficient bridges in the state system, 
while creating thousands of construction jobs on 
bridge projects.
To complete this program MassDOT is relying 
on the use of innovative and accelerated project 
development and construction techniques. As a 
result, more projects will be completed on-time, 
on-budget and with minimum disruption to 
people and to commerce. To date, the MassDOT 
Accelerated Bridge Program has advertised 106 
construction projects with a combined con-
struction budget valued at $594.9 Million.
State Highway Funding Sources - 
Revenue Funding
MassDOT owns and maintains all of the assets 
formerly within the ownership and control of 
the Massachusetts Turnpike Authority, includ-
ing: Interstate 90 (the Massachusetts Turnpike), 
which extends 138 miles from Logan Airport 
in East Boston to the New York border; the 
Central Artery, the depressed section of I-93 
through the City of Boston; and the three 
Harbor Tunnels (the Sumner, Callahan and Ted 
Williams). In 1997, the assets of the Massachu-
setts Turnpike Authority were divided into two 
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Figure 2-3 Massachusetts Toll Facilities
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hIghway system
Chapterthree
DEFINING THE NEEDS OF 
THE HIGHWAY SYSTEM
The roadway network in Massachusetts includes 
approximately 72,000 lane miles and over 5,000 
bridges. This chapter includes information on 
the current conditions of the roads, bridges, and 
ancillary infrastructure owned and maintained 
by the Commonwealth; the asset management 
and scenario planning work already underway at 
MassDOT; and the funding decisions currently 
facing Massachusetts.
Asset Management
Maintaining the highway network is a major chal-
lenge. Factors such as declining revenue from the 
federal and state gas tax, aging and expensive-
to-maintain infrastructure, increased demand for 
transportation facilities, and increasing capital 
improvement costs have combined to limit the 
effectiveness of traditional preservation and 
construction practices. To help counteract these 
trends and make the best use of limited funds, 
the Highway Division has implemented an asset 
management system. 
Asset management is a transparent decision-
making process based on sound engineering 
practices that covers an extended time hori-
zon (from five to 20 years or more), consid-
ers existing and estimated funding levels, and 
encompasses a range of assets. An asset manage-
ment approach incorporates the assessment of 
trade-offs among alternative investment options 
and uses this information to allocate resources 
among different types of investments, such as the 
maintenance, preservation, reconstruction, or 
replacement of existing assets.
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the higher functionally classified roads, such as 
the Interstates and principal arterials. These 
roadways provide the essential link for interstate 
commerce and serve long-distance and regional 
trips for the purposes of commuting, recreation, 
or commercial activity. Roadways under the 
jurisdiction of MassDOT account for only 13% 
of the lane miles statewide, but carry 58% of  
the annual vehicle miles traveled in the  
Commonwealth.
Massachusetts is the third most densely populat-
ed state and has some of the oldest infrastruc-
ture in the nation. The conditions of its roadways 
are under constant assault from high traffic 
volumes and harsh winter conditions, requir-
ing significant annual preservation activities. The 
Highway Division employs a Pavement Manage-
ment System to monitor roadway conditions 
and determine when preservation, rehabilitation 
or reconstruction is necessary.
The Highway Division measures the condition 
of pavements on the Interstate System, the 
National Highway System (NHS) and all other 
roads under its jurisdiction. In Massachusetts, 
the NHS is comprised of the entire Interstate 
Highway System, other major highways such as 
Route 3 and Route 24, and some major arterial 
roads such as Routes 2, 9 and 20. Of the 9,500 
lane miles of roadways owned by MassDOT, 
approximately 3,200 are Interstate Highways, 
3,000 are other NHS routes, 3,200 are other 
federal-aid roadways, and 100 are not on the 
federal-aid system. Overall, the Highway Divi-
sion collects and analyzes data on approximately 
36% of all federal-aid eligible lane miles in the 
Commonwealth and 13% of the total lane miles 
in the state.
As part of this effort, planners and policy-makers 
must set the benchmarks for which they are 
aiming, so that goals are clear and progress can 
be tracked. For instance: what should be the 
average desirable pavement quality in the Com-
monwealth? How many structurally deficient 
bridges are too many? Is it acceptable to have 5 
percent of the street lights along MassDOT-man-
aged roadways not working? 10 percent? These 
metrics relate directly to levels of available fund-
ing and to our vision and goals for the future of 
the Commonwealth’s transportation system. 
Integral to the development of an effective and 
useful asset management system is an up-to-date 
and data-driven understanding of the current 
conditions of the many components of the 
transportation network. MassDOT continually 
gathers and records information about the state 
of its facilities. This is then used to make priori-
tized decisions about investments. While this is 
a crucial and valuable effort, MassDOT intends 
in the future to go even farther in collecting 
and documenting more and better information 
about its infrastructure, so as to better manage 
its assets. 
Roadways and Pavement 
Roadways form the backbone of the transporta-
tion network, providing residents, businesses 
and visitors with access to markets, jobs, goods 
and services, and their homes. There are ap-
proximately 72,000 lane miles of roadway in the 
Commonwealth under various jurisdictions. The 
majority of the lane miles (55,000) are owned 
and maintained by municipalities, but over 
9,500 are owned and maintained by MassDOT. 
MassDOT’s lane miles predominantly represent 
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and state college systems to develop improved 
techniques for constructing roadway pavements. 
The Highway Division also maintains a materi-
als research lab which tests the materials placed 
in the field to ensure they are of a high quality. 
Each of these efforts and other similar actions 
help to extend the useful life of our pavement 
and over time reduce preservation and recon-
struction costs.
The PSI targets were determined using a  
combination of professional judgment and 
statistical information. More specifically, a series 
of user-perceived ratings were first developed 
by a panel of Massachusetts residents on sample 
roadway segments. These were then correlated 
to the roughness ratings assigned to the same 
segments in the FHWA’s Highway Performance 
Monitoring System (HPMS) collected with the 
ARAN vehicle. The results of this correlation of 
Pavement data is collected and evaluated using 
MassDOT’s specialized testing vehicle, the Au-
tomatic Road Analyzer, or ARAN, on a biennial 
cycle. The ARAN measures pavement roughness, 
as well as indicators of pavement distress such as 
cracking, rutting, and raveling, and then combines 
them all into an overall pavement condition 
indicator, known as the Pavement Serviceability 
Index, or PSI. The Pavement Serviceability Index 
is measured on a five-point scale, with 0 being 
impassable and 5 being perfectly smooth. Based 
on this scale, roadway conditions are classified as 
poor, fair, good, or excellent.
A critical component of a responsible pavement 
management system is research into new pave-
ment designs and construction techniques that 
will help lengthen the useful life of pavement on 
Highway Division facilities. The Highway Division 
works with multiple campuses of the U-Mass 
Interstate Roadways Non-Interstate Roadways
PSI Range Qualitative Value PSI Range Qualitative Value
0.00-2.49 Poor 0.00-2.29 Poor
2.50-2.99 Fair 2.30-2.79 Fair
3.00-3.49 Good 2.80-3.49 Good
3.50-5.00 Excellent 3.50-5.00 Excellent
PSI Target = 4.0 (Excellent) PSI Target = 3.5 (Excellent)
Table 3-1 PSI Values and Targets by Roadway Type
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qualitative and quantitative ratings are shown in 
Table 3-1. For the purposes of pavement man-
agement and funding allocation, MassDOT has 
classified its roadways into two types – Inter-
state and Non-Interstate. 
Table 3-2 shows the current pavement condition 
for these roadways. For each roadway type, a 
target PSI value has been developed to represent 
the target level of pavement condition. The dif-
fering PSI values take into account the usage and 
characteristics of the roadway types, as well as 
the general expectations of the travelling public. 
Interstate Roadways Non-Interstate Roadways Total MassDOT System
PSI Value Lane Miles Percentage Lane Miles Percentage Lane Miles Percentage
Excellent 2,145 66.78% 2,007 32.30% 4,152 44.00%
Good 564 17.56% 2,234 35.90% 2,798 29.70%
Fair 426 13.26% 1,208 19.40% 1,634 17.30%
Poor 76 2.37% 771 12.40% 847 9.00%
Total 3,212 100% 6,220 100% 9,431 100%
Average PSI 3.5 = Excellent 3.0 = Good 3.0 = Good
Table 3-2 Current Pavement Condition by Roadway Type
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Current vs. Target Conditions
MassDOT used the current pavement condi-
tions and a series of performance algorithms 
developed from historical data to predict future 
conditions and determine when rehabilitation 
efforts will be needed. This ongoing analysis  
considers factors such as cracking, ride quality 
and pavement rutting, as well as historical  
rehabilitation costs.
As noted in Tables 3-1 and 3-2, the target aver-
age PSI value for Interstate Highways is 4.0, 
while the current condition is 3.5. As shown in 
the Figure 3-1 and Table 3-3, achieving this target 
average PSI would require $128 million per year 
over five years. 
2010 2011 2012 2013 2014 2015
Excellent % 66.8% 75.1% 82.2% 87.9% 92.0% 94.0%
Good % 17.6% 11.0% 7.3% 5.5% 5.1% 5.0%
Fair % 13.3% 11.0% 7.9% 5.0% 2.5% 0.9%
Poor % 2.4% 2.8% 2.6% 1.6% 0.5% 0.1%
Table 3-3 Interstate Pavement Condition Achieved by Spending $128 Million per Year
Figure 3-1
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As noted in Tables 3-1 and 3-2, the target aver-
age PSI value for Non-Interstate Highways is 3.5, 
while the current condition is 3.0. As shown in 
the Figure 3-2 and Table 3-4, achieving this target 
average PSI would require $185 million per year 
over five years. 
2010 2011 2012 2013 2014 2015
Excellent % 32.3% 40.2% 46.7% 52.1% 56.7% 60.5%
Good % 35.9% 28.9% 24.4% 21.8% 20.5% 20.1%
Fair % 19.4% 20.0% 19.3% 18.0% 16.6% 15.3%
Poor % 12.4% 10.9% 9.6% 8.1% 6.2% 4.1%
Table 3-4 Non-Interstate Pavement Condition Achieved by Spending $185 Million per Year
Figure 3-1
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Achieve Target Condition of 3.5 on the Non-Interstate System
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To achieve a PSI target 
condition of 4.0 on the 
Interstate Highway
system and 3.5 PSI on 
Non-Interstate Highways, 
approximately $313
million would be
needed annually.
Capital Investment Plan • page 8 
There are over 5,000 bridges in the Com-
monwealth, with approximately 3,500 owned 
by MassDOT and just over 1,500 under other 
agency or municipal jurisdiction. These bridges 
provide vital links in the transportation network. 
The Highway Division is the federally designated 
lead for bridges in the Commonwealth, respon-
sible for achieving compliance with the National 
Bridge Inspection Standards (NBIS) and for 
ensuring the safe condition of all motor vehicle 
bridges, regardless of jurisdiction. To satisfy this 
need, the Highway Division maintains a Bridge 
Inspection Program and is responsible for the 
inspection of MassDOT and city or town owned 
bridges. Other non-municipal agencies that own 
bridges in the Commonwealth are required to 
maintain their own Bridge Inspection Program 
and report periodically to MassDOT on the 
condition of their bridges.
The average age of all Highway Division bridges 
is 43 years, which means they are steadily near-
ing the end of their useful life. MassDOT will re-
quire greater investment just to maintain bridge 
conditions, and significantly more investment will 
be needed to improve bridge conditions.
The NBIS require the collection of several piec-
es of information regarding a bridge. The inspec-
tion examines various structural and functional 
aspects, but focuses primarily on the condition 
of the deck, the superstructure (beams sup-
porting the deck), and the substructure (piers 
and abutments). Each of these components is 
rated on a scale from zero to nine, with zero 
representing a failed condition requiring bridge 
closure and nine representing an excellent 
condition usually resulting from recent construc-
tion. These condition ratings, along with other 
bridge information, result in the classification of 
a bridge into one of three general categories: 
Non-Deficient, Functionally Obsolete, or Struc-
turally Deficient. A non-deficient bridge is one 
that has no serious defects and adequately car-
ries its daily traffic; a functionally obsolete bridge 
is one that has no serious defects, but does not 
adequately carry its daily traffic, including legal 
weight loads; and a structurally deficient bridge 
is one that has one or more serious defects and 
may or may not adequately carry its daily traffic.
A bridge is rated as structurally deficient when 
the combination of its major components (deck, 
substructure and superstructure) have measur-
ably deteriorated to the point at which action 
is needed or when any individual component is 
rated at four or below on the nine-point scale 
(4 = poor, 3 = serious, 2 = critical, 1 = imminent 
failure, and zero = failed). These bridges are then 
prioritized for repair based upon the serious-
ness of the structural problems, the structure’s 
regional and local importance, geographic equity, 
and cost and budgetary considerations. In addi-
tion to repairing structurally deficient bridges, 
MassDOT also strives to appropriately maintain 
and preserve other bridges so that they do not 
fall into structural deficiency. When a bridge 
becomes structurally deficient, it is considered 
to have reached the end of its useful life and 
requires either a major rehabilitation or a full 
replacement.  
By slowing the progression of bridges from the 
“fair” category to structural deficiency, substan-
tial financial resources can be saved over the 
course of MassDOT’s typical 20-year long-range 
planning horizon. Preservation projects generally 
add 20 years to the effective life span of a bridge. 
Bridges
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As part of its effort to prevent the rise of 
structurally deficient bridges, MassDOT collects 
and records additional detailed information to 
identify deficiencies early enough in the process 
to initiate preservation activities. Some of this 
additional information is entered into PONTIS, 
a nationally recognized bridge management soft-
ware, and is used to prioritize bridge projects 
based on deterioration models developed for 
individual bridge elements. To manage all of its 
bridge condition data, the Highway Division has 
developed a database system called the High-
way Division Bridge Management System. This 
database assists in the collection and recording 
of the bridge inspection information, provides 
the transfer of data to the PONTIS software, 
generates the required inspection reports, and 
provides additional reporting facilities to help 
disseminate required information to various sec-
tions within the Highway Division.
The desired steady-state condition for bridges 
is to remain at a rating of Non-Deficient (fair or 
above). However, with just under 500 structural-
ly deficient bridges currently remaining through-
out the Commonwealth, system preservation 
resources will need to be diverted to the major 
rehabilitation or reconstruction of these bridges, 
reducing the capacity to perform more cost-
effective preservation of non-deficient bridges. 
The Patrick-Murray Administration’s Accelerated 
Bridge Program (ABP) provided $2.9 billion in 
funding to reconstruct bridges across the state 
in order to both stop the growth of structur-
ally deficient bridges and reduce the number 
of structurally deficient bridges to 450. This 
program complements the Statewide Bridge 
Program, which is part of MassDOT’s regular 
work program. ABP funds are slated to include 
several large projects, such as the rehabilitation 
of the Longfellow Bridge and the replacement of 
the Whittier and Fore River Bridges, for which 
funding was previously unavailable. 
The observed and projected change over time 
in the number of structurally deficient bridges, 
including the affects of the ABP, are shown in the 
Figure 3-3.
As can be seen, the ABP has significantly reduced 
the number of structurally deficient bridges; 
however due to the continued aging of the 
bridge infrastructure, the relative number of 
structurally deficient bridges will not decrease 
over time without the allocation of additional 
funding for the Statewide (Non-ABP) Bridge 
Program. 
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Structurally Deficient Trends Based on
Capital and Preservation Spending
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MassDOT has set a goal to reduce the number 
of “fair” rated bridges to just over 400, or 11 
percent of all bridges within ten years. The key 
to attaining this goal is to schedule preservation 
activities at the same rate at which bridges are 
expected to deteriorate into the fair category. 
This will have the effect of keeping Massachu-
setts bridges that are not already structurally 
deficient in the satisfactory and good categories. 
This level of effort will require funding of $155 
million per year and will result in the trend 
depicted in Figure 3-4.
Preservation spending does not, however, ad-
dress repairs and rehabilitation of the close to 
500 bridges that would remain structurally de-
ficient. Consequently, any funding strategy must 
include substantial spending on fixing structurally 
deficient bridges. MassDOT’s goal is to reduce 
the number of structurally deficient bridges 
to zero within 20 years. The funding required 
to achieve this goal is $150 million per year, 
in addition to the bridge preservation funding 
described above. Figure 3-5 shows the results of 
this level of spending through 2020. As shown 
in Table 3-5, this results in an overall five-year 
funding need of $305 million for bridges in the 
Commonwealth
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Figure 3-5
Forcasted Decrease in “Structurally Deficient” Rated Bridges
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Replacement/Rehabilitation Preservation Total Annual Need
Targeted Bridge Need  $150,000,000.00  $155,000,000.00  $305,000,000.00
Table 3-5 Summary of Bridge Replacement/Rehabilitation and Preservation Needs
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Safety Assets
The safety of the Commonwealth’s drivers and 
other transportation users is a major priority of 
MassDOT. Primarily due to its age, the transpor-
tation system requires constant modernization 
to improve safety as design standards and driving 
expectations evolve. Safety projects include 
improvements to high crash locations, lighting, 
signage, pavement markings, and Intelligent  
Transportation Systems (ITS).
Highway Safety Improvement  
Program
The purpose of the federal Highway Safety 
Improvement Program (HSIP) is to reduce the 
number of crashes resulting in fatalities and 
injury by targeting high crash locations. Projects 
using HSIP funding are required to be selected 
based on a data-driven process. The primary 
source of data for determining high crash 
locations in the Commonwealth is a database 
developed by the Highway Division or using 
data collected by the Registry of Motor Vehicles 
Division. MassDOT compiles this data into a 
High Crash Location Report that includes in-
tersection, pedestrian, and bicycle crash clusters 
based on the weighted severity of crashes. The 
preferred ranking system for HSIP projects is 
the Equivalent Property Damage Only (EDPO) 
index. The EDPO index assigns points to crashes 
according to severity: Property Damage =1 
point; Injury = 5 points; and Fatality = 10 points. 
When feasible, crash rate formulas (EPDO per 
million entering vehicles or per million vehicle 
miles traveled) can be used to rank locations of 
concern to account not only for severity, but 
also exposure. 
All HSIP candidate locations must undergo a 
Road Safety Audit (RSA), or another acceptable 
engineering or planning report, to determine 
eligibility. The audit/report includes a detailed 
analysis of crash data to identify the nature of 
the problem at the location, as well as identify 
appropriate corrective measures to address 
the problem. HSIP-eligible projects include the 
top 5% of intersection crash clusters within an 
MPO region; the top 5% of pedestrian crash 
clusters within an MPO region; the top 5% of 
bicycle crash clusters within an MPO region; the 
location of serious lane departure problems; and 
other crash locations with a particular problem 
identified through data analysis (motorcycle 
crashes, truck crashes, wildlife crashes, etc.).
Other Safety Strategies - Lighting
The extent of the MassDOT’s efforts with 
regards to safety are not limited to the identifi-
cation of high crash locations. The Division also 
focuses on the various ancillary improvements 
needed to enhance safety on the Common-
wealth’s roads. These activities include lighting, 
signage, traffic signals, pavement markings, and 
ITS..
The objective of a roadway lighting system is 
to reduce night or low-light condition crashes.  
Roadway lighting provides benefits in terms of 
convenience and driver comfort, as well as in 
assisting motorists to make safe driving decisions 
by providing advance notification of possible 
hazardous encounters. A major portion of the 
Massachusetts roadway lighting system exists 
on limited access state highways in areas of high 
crash probability.
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Roadway signs are subject to extreme weather 
conditions, reductions in retro-reflectivity due to 
age, and other physical damage over the course 
of time. If signs are damaged, missing, or not 
fully visible, a driver may not have the necessary 
information to make the decisions necessary for 
safe driving. 
Other Safety Strategies -   
Pavement Markings
In order to provide the roadway users of the 
state highway system with proper direction 
and guidance information, it is also important 
to ensure that pavement markings are in good 
condition and visible under all weather condi-
tions. Pavement markings provide necessary 
guidance for lane demarcation, identify areas 
that are safe for passing, and channelize traffic as 
changes in the roadway are about to occur. They 
are especially important for nighttime driving to 
keep drivers focused on the roadway.
Pavement markings in Massachusetts are subject 
to harsh winter conditions that lead to excessive 
wearing of surface markings. Between plowing, 
sanding and salting operations, it is difficult to 
maintain durable pavement markings. In re-
cent years, the Highway Division has initiated 
a process of recessing pavement markings to 
better protect the material from wear-and-tear. 
For limited-access roadways, higher quality and 
more costly material is utilized to reduce the 
frequency of pavement marking replacement. 
On secondary roadways, the Highway Division 
employs an annual marking replacement pro-
gram where roadways are treated on a cyclical 
basis according to the prescribed service life of 
the material. 
Most of the Highway Division’s roadway light-
ing systems were installed between 20 and 30 
years ago. Major portions of these systems have 
reached the end of their useful life and some 
components are no longer operating. The Divi-
sion has begun a program to rehabilitate and 
repair many of its lighting systems and is cur-
rently performing structural inspections on its 
highway lighting systems to ensure that there are 
no public safety issues that need to be addressed 
immediately. This inspection will also yield better 
inventory numbers regarding the condition and 
age of the assets.
Other Safety Strategies - Highway, 
Secondary Roadway and Signalized 
Intersection Signage
Like lighting, roadway signage is a vital safety 
component of the transportation network. Sig-
nage notifies drivers about upcoming changes in 
roadway alignment, defines safe speeds at which 
to navigate roadways, and provides guidance on 
directions to destinations. Signing is classified 
as warning signs, regulatory signs, route mark-
ers, and guide signs. These signs come in various 
shapes, colors, and sizes with different mount-
ing requirements (single posts, double posts, 
foundations, and overhead mounted-to-struc-
tural-components). Signing is further broken 
down into three categories: highway signing, 
which encompasses all high speed limited-access 
highways, with the majority of the signing being 
for guidance and mounted on structural support 
systems; secondary roadway signing, which en-
compasses warning, regulatory, and route marker 
signs on smaller supports, as well as some guide 
signs on ground mounted supports; and signal-
ized intersection signing, which encompasses 
advance signing for signal notification. 
Like lighting, roadway 
signage is a vital
safety component of the 
transportation network.
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over time, the Highway Division will be able to 
develop detailed service life data for various 
types of safety assets in order to fully use the 
asset management system to program capital 
replacement. Ongoing structural inspections and 
asset inventory work are already helping to form 
the basis of this data set. 
Since safety systems maintenance is still a 
nascent category for asset management at the 
Highway Division, the determination of fund-
ing needs presented in this capital investment 
plan is based primarily on professional judg-
ment, informed by historical perspectives. These 
needs are based upon design work in progress 
and an assessment of the amount of funding 
historically provided to keep our safety assets in 
acceptable condition. As shown in Table 3-6, the 
five-year spending level needed for this effort 
is $299,500,000, or an average annual cost of 
$59,900,000. This five-year funding need includes 
$75 million for improvements to high crash 
locations through the HSIP Program; $24 million 
for lighting, $102 million for signage1, $3.5 mil-
lion for traffic signals; $40 million for pavement 
markings, and $55 million for Intelligent Trans-
portation Systems.
Other System Components
In addition to these documented preservation 
and rehabilitation needs for its pavement, bridge 
and safety assets, MassDOT has also identified 
future needs for its toll-funded facilities in the 
following section. MassDOT also works to ad-
dress regular maintenance activities and identi-
fied categories of improvement needs. This work 
addresses a variety of issues, including noise bar-
riers, shared-use paths, and large-scale capacity 
expansion and/or improvement projects.
Other Safety Strategies - ITS
ITS are an essential component to any trans-
portation system that is near or at capacity 
and which needs to provide motorists with 
alternative choices to reduce travel time and 
make informed decisions on travel routes. ITS 
also provides an essential element to incident 
management by detecting disruptions in traffic 
flow, notifying the appropriate authorities, and 
providing real-time travel assistance. Effective 
implementation of ITS can reduce travel times, 
reduce vehicle wear-and-tear and fuel consump-
tion, and reduce vehicle emissions.
While the Highway Division does maintain lim-
ited safety-related asset inventories, the data-
bases are out-of-date and lack the functionality 
needed to be fully effective. Having data on the 
above safety assets is essential to the develop-
ment of a true asset management system. To that 
end, the Highway Division is in the process of 
procuring a Maintenance Management System. 
This system will standardize the administration, 
tracking and management of all preservation 
activities throughout the Division. The system 
will also include components that provide inven-
tory tracking for the Division’s non-pavement 
and non-bridge assets. Additionally, the system 
will include the capability, as resources become 
available, of being expanded to include facilities, 
equipment, and other transportation assets that 
are critical to providing an efficient and safe 
transportation infrastructure.
During its early implementation, the integrated 
asset management system will be of most use 
to field operations activities and the tracking of 
work-flow and repair/replacements costs. 
As the implementation of the system continues 
1	 Much	of	this	cost	is	attributable	to	the	recently	adopted	(2009)	FHWA	Rule	on	Retroreflectivity,	which	requires	upgrading	all	signage
 throughout the state highway system by 2018. 
Improvement 
Type
Identified Five-
Year Needs
HSIP $75,000,000
Lighting $24,000,000
Signage $102,000,000
Traffic Signals $3,500,000
Pavement Markings $40,000,000
Intelligent       
Transportation 
Systems
$55,000,000
Five-Year Total $299,500,000
Average       
Annual Need
$59,900,000
Table 3-6 Safety Needs
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Noise Barriers
MassDOT is keenly aware of the effect highway 
traffic noise can have on those people who live 
in close proximity to major highways. MassDOT 
has remained sensitive to this issue and has tried 
to address the most critical locations as funding 
and other transportation priorities allow. The 
Highway Division’s Noise Barrier Program is 
based on FHWA’s noise abatement criteria and 
policies. 
MassDOT adds noise barriers along existing 
highways under its Type II Noise Abatement 
Program. This program is a voluntary effort by 
MassDOT to construct noise barriers along In-
terstate highways where reasonable and feasible 
and as funding priorities allow. 
In order to fairly and equitably assess the needs 
of the program, MassDOT completed a state-
wide noise attenuation study of all Interstate 
highways in March 1989 that prioritized loca-
tions to be considered for noise barriers. The 
study determined, through noise monitoring and 
modeling, those sites that were predicted to 
exceed 78 decibels during the loudest hour of 
the day. At each location, the ability to mitigate 
noise through construction of a barrier was 
then assessed. Finally, a list of 53 priority sites 
was established in accordance with MassDOT 
policy in the areas of the loudest segments of 
the Interstate Highway System. Four noise bar-
rier projects from the priority list have been 
completed; five noise barrier projects, totaling 
$25 million, have been designed and are await-
ing funding; and 43 sites have not yet entered 
design.  By new Federal regulations (July 2010) 
MassDOT is required to revise the statewide 
noise attenuation study, beginning in January 
2011. The new study will consolidate the former 
MassHighway and former MassTurnpike studies.
Toll-Funded Facilities
MassDOT is responsible for maintaining a state 
of good repair on the multiple toll-funded facili-
ties formerly under the jurisdiction of the Turn-
pike Authority and Massport. The Transportation 
Reform Act requires that revenues collected on 
the Western Turnpike and Metropolitan Highway 
System, and Tobin Bridge must be spent only on 
the tolled system from where the revenue was 
raised. Therefore, the five-year funding needs 
for each part of the system, broken down by 
segment in Table 3-7, are: $576,599,955 for the 
Metropolitan Highway System; $268,209,300 for 
the Western Turnpike; and $89,500,000 for the 
Tobin Bridge.
Maintenance
Maintenance is a key component of maintaining 
the Commonwealth’s roadway infrastructure. 
Maintenance activities, which are typically funded 
using non-federal aid funds, include emergency 
bridge repairs, distressed pavement replacement, 
safety upgrades, facility maintenance and upkeep, 
and miscellaneous activities. 
The following maintenance needs, shown in 
Table 3-8, are based upon the amount of fund-
ing historically provided to keep the system in 
acceptable condition. The five-year spending 
level needed for this effort is an average annual 
cost of $200 million. This five-year funding need 
includes $109.5 million for structures mainte-
nance; $21 million for pavement; $23.5 million 
for safety; $8.5 million for facilities; and $37.5 
million for miscellaneous activities such as catch 
basin clearing, fence repairs, etc. 
Table 3-7 Toll-Funded Facility Needs
Facility
Identified Five-
Year Needs
Metropolitan 
Highway System
$576,599,955 
Western Turnpike $268,209,300 
Tobin Bridge $89,500,000 
Five-Year 
Total
$934,309,255 
Maintenace Type
Annual Need 
(in Millions)
Structures $109,500,000
Pavement $21,000,000
Safety $23,500,000
Facilities $8,500,000
Miscellaneous 
(catch basin
clearing, fence 
repairs, etc.)
$37,500,000
Total $200,000,000
Table 3-8 Maintenance Needs
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The 2008 Massachusetts Bicycle Transportation 
Plan identified and mapped existing improved 
paths (paved or stabilized surfaces), unimproved 
paths (soft surfaces), funded path projects, and 
proposed path projects. Looking ahead, the Plan 
identified an ambitious, comprehensive statewide 
network of on- and off-road bicycling improve-
ments, known as “The Bay State Greenway.” This 
proposed 740-mile network would consist of 
seven interconnected east-west and north-south 
corridors; the routing was selected on the basis 
of a number of factors, including access to popu-
lation centers, connectivity with existing facilities, 
ability to be implemented, linkage with on-road 
components, and connectivity with transit. 
Of the 740-mile network, approximately 195 
miles is made up of off-road shared-use paths 
that are either existing (about 175 miles), in con-
struction, or funded in regional TIPs. There are 
approximately 280 miles of additional proposed 
shared-use paths in the Bay State Greenway 
corridors, which would result in a corridor that 
includes approximately 475 miles of off-road 
shared-use paths, accounting for almost two-
thirds of the Bay State Greenway network. The 
estimated 25-year cost of building the remain-
ing shared-use path elements of the Bay State 
Greenway is approximately $350 million.
In order to speed implementation and utility of 
the Bay State Greenway, MassDOT has identified 
approximately 100 miles of new high-priority 
shared-use paths in the Bay State Greenway 
that connect to urbanized areas, extend existing 
paths, and maximize the transportation utility 
of the system. Assuming that shared-use path 
construction in Massachusetts costs an average 
Shared-Use Paths 
Shared-use paths are facilities for non-motorized 
users that are independently aligned and not 
necessarily associated with parallel roadways. 
These paths are designed to accommodate a 
variety of users, including walkers, bicyclists, jog-
gers, persons with disabilities, and others. Mass-
DOT views these facilities as a complementary 
system of off-road transportation routes that 
serve as an extension of the roadway network. 
The paths are most commonly designed for 
two-way travel.
MassDOT is very actively involved with promot-
ing and providing shared-use paths throughout 
the Commonwealth. Projects have been pro-
posed at three different levels: the local level, 
where only one community will benefit; at the 
multi-community level, where several communi-
ties and in some instances multiple MPOs will 
benefit; and the state level, where other state 
agencies, notably the Department of Conser-
vation and Recreation (DCR), propose path 
projects that are generally regional in scope. 
Funding sources for path design and construc-
tion vary. Federal funding sources, such as the 
Transportation Enhancements Program, the 
CMAQ Program, High Priority Projects (HPP), 
and American Recovery and Reinvestment Act 
(ARRA) have all been used to construct paths. 
State Transportation Bond Bill funds have also 
been used. MassDOT traditionally does not 
own or maintain shared-use paths once they are 
constructed.Ownership, maintenance and opera-
tions typically are the responsibility of the host 
communities or, in some cases, DCR.
Assuming that shared-use path 
construction in Massachusetts 
costs an average of about
$1 million per mile, a $10 million 
annual investment in these
high-priority elements of the
network would enable their
completion within 10 years. 
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It is understood that the transportation needs 
identified in this chapter only includes assets 
owned and maintained by MassDOT. While 
those assets carry a significant portion of traffic 
in Massachusetts, there are another 55,000 lane 
miles that are not MassDOT assets (local roads, 
other agency bridges, etc.) and were not dis-
cussed or included in the needs analysis. While it 
is very valuable to do a needs assessment on the 
MassDOT assets, the hope is that future itera-
tions of this capital plan will evaluate local trans-
portation needs across the Commonwealth. 
of about $1 million per mile, a $10 million annual 
investment in these high-priority elements of the 
network would enable their completion within 
10 years. 
Large-Scale Capacity Expansion and/
or Improvement Projects
Major projects, such as capacity improvements 
on existing highways, interchange modifications, 
or new roadways or interchanges, typically 
require the preparation of major environmental 
review documents. The Massachusetts Environ-
mental Policy Act (MEPA) often requires the 
preparation of Draft and Final Environmental 
Impact Reports (EIRs), while the National En-
vironmental Policy Act (NEPA) may require an 
Environmental Assessment (EA) or a more rigor-
ous Environmental Impact Statement (EIS). 
During the MEPA and NEPA processes for its 
projects, MassDOT evaluates alternatives and 
coordinates with environmental agencies and 
the public to solicit input on the development 
of a preferred alternative. The selected option 
must balance the potential impacts to the human 
and natural environment with the transportation 
purpose and need. 
MassDOT currently has seven major projects 
in some stage of project development with a 
scheduled implementation date during the peri-
od of this capital investment plan. The estimated 
cost of these projects, as reflected in Table 3-9, is 
approximately $770 million.
Location Project Estimated Cost
Andover, Tewksbury and Wilmington I-93/Lowell Junction Interchange $150,000,000
Canton, Dedham and Westwood I-93/I-95 Interchange $225,000,000
Concord and Lincoln Crosby’s Corner Improvements $70,000,000
Methuen Methuen Rotary Improvements $110,000,000
Needham and Wellesley Route 128 Add-a-Lane, Bridge V $125,000,000
Revere, Malden and Saugus Route 1 Add-a-Lane $65,000,000
Weymouth and Abington Route 18 Widening $25,000,000
TOTAL $770,000,000
Table 3-9 MassDOT Major Projects Scheduled for
Implementation in the Next Five Years
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Chapterfour
allocatIon of resources 
among competIng needs
ALLOCATION OF RESOURCES 
AMONG COMPETING NEEDS
As detailed in Chapter 2, the STIP is the result 
of MassDOT’s collaboration with its regional 
partners, the MPOs, and reflects our projected 
federal capital spending for a four-year period. 
The current STIP covers Federal Fiscal Years 
(FFYs) 2010 through 2013. 
The STIP’s funding allocation and project pri-
oritization for FFYs 2011-2013 constitute the 
first three years of this capital investment plan. 
In addition to the programs and projects from 
the existing 2010 STIP for FFYs 2011 through 
2013, this plan also includes programmatic 
federal funding assumptions for FFYs 2014 and 
2015 based upon historic levels of funding. These 
years have not yet been programmed through 
the state and MPO process and, as such, less  
specificity about project selection is available. 
Finally, the capital investment plan also includes 
funding assumptions based on historic levels of 
MassDOT’s Non-Federal Aid Program and the 
revenue-funded programs of the Metropolitan 
Highway System, Western Turnpike, and the 
Tobin Bridge.
The following sections of this chapter compare 
the needs identified by project type in Chapter 3 
to available funding based upon the existing STIP 
and assumptions about the federal and non-
federal funding that will be available over the life 
of this five-year capital investment plan.
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Roadways and Pavement
As documented in Chapter 3, the Highway 
Division estimates that we need $128 million 
annually over the next five years to achieve 
a Pavement Serviceability Index rating of 4.0 
(excellent) on the Interstate System. Based upon 
funding included in FFYs 2011 – 2013 in the ex-
isting STIP and extrapolated for FFYs 2014 and 
2015, we expect to be able to commit roughly 
$70 million per year over the five years of this 
capital investment plan. As shown in Table 4-1, 
the annual funding gap between the identified 
need and available funding is, therefore, approxi-
mately $58 million per year.
* These amounts are based upon an average of the prior three years of funding in the STIP.
FFY STIP Funding Identified Need Gap
FFY2011 $69,902,860 $128,000,000 $58,097,140
FFY2012 $70,093,160 $128,000,000 $57,906,840
FFY2013 $69,149,600 $128,000,000 $58,850,400
FFY2014* $69,715,207 $128,000,000 $58,284,793
FFY2015* $69,715,207 $128,000,000 $58,284,793
TOTAL $348,576,034 $640,000,000 $291,423,966
Five-Year 
Average
$69,715,207 $128,000,000 $58,284,793
Table 4-1 Interstate Pavement Needs Compared to Available Funding
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FFY STIP Funding Identified Need Gap
FFY2011 $25,933,339 $185,000,000 $159,066,661
FFY2012 $14,910,223 $185,000,000 $170,089,777
FFY2013 $11,814,600 $185,000,000 $173,185,400
FFY2014* $17,552,721 $185,000,000 $167,447,279
FFY2015* $17,552,721 $185,000,000 $167,447,279
TOTAL $87,763,604 $925,000,000 $837,236,396
Five-Year 
Average
$17,552,721 $185,000,000 $167,447,279
* These amounts are based upon an average of the prior three years of funding in the STIP.
Table 4-2 Non-Interstate Pavement Needs Compared to Available Funding
The need identified in Chapter 3 for Non-Inter-
state, MassDOT-owned roadways is $185 million 
annually over the next five years. At this level 
of commitment the Highway Division would 
achieve a target condition of 3.5 PSI (excellent) 
on Non-Interstate roadways. Based upon funding 
included in FFYs 2011 – 2013 in the existing 
STIP and extrapolated for FFYs 2014 and 2015, 
we expect to be able to commit roughly $18 
million per year over the five years of this capital 
investment plan. As shown in Table 4-2, the an-
nual funding gap between the identified need 
and available funding is, therefore, approximately 
$167 million per year. 
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The bridge projects identified in the current 
STIP (covering a period through FFY 2013) 
reflect only bridges funded through the Federal-
Aid capital program. These include outstand-
ing cash-flow needs on previously advertised 
bridges, but do not include ABP projects since 
that program has a separate dedicated funding 
source from the Commonwealth’s budget and is 
not included in the needs assessment provided 
in Chapter 3.
Based on the needs analysis described in  
Chapter 3 and shown in Table 3-5, the necessary 
funding for the non-ABP bridge program is $305 
million annually. Projecting such a level of com-
mitment over a full 20-year period, the number 
of structurally deficient bridges in the Common-
wealth would reach a steady state of zero. Based 
upon funding included in FFYs 2011 – 2013 in 
the existing STIP and extrapolated for FFYs 
2014 and 2015, we expect to be able to com-
mit roughly $144 million per year over the five 
years of this capital investment plan. As shown 
in Table 4-3, the annual funding gap between the 
identified need and available funding is, therefore, 
approximately $161 million per year. 
FFY STIP Funding Identified Need Gap
FFY2011 $162,133,470 $305,000,000 $142,866,530
FFY2012 $140,009,120 $305,000,000 $164,990,880
FFY2013 $121,000,000 $305,000,000 $184,000,000
FFY2014* $147,282,692 $305,000,000 $157,717,308
FFY2015* $147,282,692 $305,000,000 $157,717,308
TOTAL $717,707,974 $1,525,000,000 $807,292,026
Five-Year 
Average
$143,541,595 $305,000,000 $161,458,405
* These amounts are based upon an average of the prior three years of funding in the STIP.
Table 4-3 Non-ABP Bridge Needs Compared to Available Funding
Bridges
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crash locations, the STIP amount is derived from 
the HSIP programmed amount for the next 
five years. Similarly, for ITS, the STIP amount is 
derived from the amount programmed in that 
category over the next five years. 
In total, highway safety needs over the next five 
years as identified in Chapter 3 are approxi-
mately $60 million per year. Based upon the 
analysis described above, the available resources 
for these projects are approximately $32 million 
per year. As shown in Table 4-4, the annual fund-
ing gap between the identified need and available 
funding is, therefore, approximately $28 million 
per year. 
Safety
Safety needs were identified in multiple catego-
ries. The table below shows the needs identified 
in all safety categories compared to the average 
funding levels in the STIP and the non-federal aid 
program. Typically, the STIP shows only a state-
wide line-item that covers safety needs, which 
makes it difficult to estimate program amounts 
in specific categories. For signing, lighting, signals, 
and pavement markings, the STIP/NFA fund-
ing levels were extrapolated from an analysis 
of the last five years of advertised projects in 
each safety category. For improvements to high 
FFY STIP/NFA Funding Identified Need Gap
FFY2011 $32,071,678 $59,900,000 $27,828,322
FFY2012 $32,071,678 $59,900,000 $27,828,322
FFY2013 $32,071,678 $59,900,000 $27,828,322
FFY2014 $32,071,678 $59,900,000 $27,828,322
FFY2015 $32,071,678 $59,900,000 $27,828,322
TOTAL* $160,358,390 $299,500,000 $139,141,610
Five-Year 
Average
$32,071,678 $59,900,000 $27,828,322
Table 4-4 Safety Needs Compared to Available Funding
* For the Safety analysis, it was necessary to primarily base expected funding on historic   
 amounts, since most of the projects are funded on an as-needed basis and not typically  
 programmed in advance through the STIP.
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Other System Components
Toll-Funded Facilities
Revenue collected on each of the Common-
wealth’s toll-funded transportation facilities 
-- the Massachusetts Turnpike (Metropolitan 
Highway System and Western Turnpike) and the 
Tobin Bridge -- can only be used on the respec-
tive facility to address the capital needs. This 
analysis derived the estimated total available 
capital for each toll facility from the proposed 
FY2011 budget. The capital spending on these 
facilities is “pay-as-you-go”, and the amount of 
available capital is subject to change each year 
based on changes in operating expenses. The 
identified total needs of our toll-funded facilities 
are approximately $187 million per year over 
the next five years, while the total projected 
amount available for commitment is $90 mil-
lion. As shown in Table 4-5, the annual funding 
gap between the identified need and available 
funding is, therefore, approximately $97 million 
per year. Table 4-5 is presented by facility, due 
to previously mentioned restrictions related to 
revenue being spent on the facility from where it 
was collected. 
Facility
Available Capital 
(Five-Year Total)
Identified Need 
(Five-Year Total)
Gap
(Five-Year Total)
Metropolitan Highway 
System
$305,977,688 $576,599,955 $270,622,267
Western Turnpike $55,867,928 $268,209,300 $212,341,372
Tobin Bridge $86,141,516 $89,500,000 $3,358,484
Total $447,987,132 $934,309,255 $486,322,123
Facility
Available Capital 
(Five-Year Avg.)
Identified Need 
(Five-Year Avg.)
Gap
(Five-Year Avg.)
Metropolitan Highway 
System
$61,195,538 $115,319,991 $54,124,453
Western Turnpike $11,173,586 $53,641,860 $42,468,274
Tobin Bridge $17,228,303 $17,900,000 $671,697
Five-Year Average $89,597,427 $186,861,851 $97,264,424
Table 4-5 Toll-Funded Facility Needs Compared to Available Funding
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Maintenance
As documented in Chapter 3, MassDOT   
estimates that we need $200 million annually 
over the next five years for routine maintenance 
of the highway system. Based upon historic 
levels of funding, we expect to be able to com-
mit roughly $100 million per year over the five 
years of this capital investment plan. As shown 
in Table 4-6, the annual funding gap between the 
identified need and available funding is, therefore, 
approximately $100 million per year. 
* For the NFA Maintenance analysis, it was necessary to base expected funding on historic  
 amounts, since, by definition, the projects are funded on an as-needed basis and not   
 typically programmed in advance through the STIP.
FFY NFA Funding Identified Need Gap
FFY2011 $100,000,000 $200,000,000 $100,000,000
FFY2012 $100,000,000 $200,000,000 $100,000,000
FFY2013 $100,000,000 $200,000,000 $100,000,000
FFY2014 $100,000,000 $200,000,000 $100,000,000
FFY2015 $100,000,000 $200,000,000 $100,000,000
TOTAL* $500,000,000 $1,000,000,000 $500,000,000
Five-Year 
Average
$100,000,000 $200,000,000 $100,000,000
Table 4-6 Non-Federal Aid Maintenance Needs Compared to Available Funding
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Noise Barriers
As documented in Chapter 3, MassDOT has 
four Type II noise barriers under design with 
an estimated cost of $25 million, for an annual-
ized need of $5 million per year over the next 
five years. We currently have not identified any 
funding source for the construction of these 
projects. As shown in Table 4-7, the assumed  
annual funding gap between the identified need 
and available funding is, therefore, approximately 
$5 million per year. As previously mentioned, 
MassDOT will undertake a new Type II noise 
abatement program in 2011 to consolidate the 
former MassHighway and former MassTurnpike 
programs in accordance with the July 2010  
Federal regulations
FFY
STIP/NFA 
Funding
Identified Need Gap
FFY2011 $0 $5,000,000 $5,000,000
FFY2012 $0 $5,000,000 $5,000,000
FFY2013 $0 $5,000,000 $5,000,000
FFY2014 $0 $5,000,000 $5,000,000
FFY2015 $0 $5,000,000 $5,000,000
TOTAL $0 $25,000,000 $25,000,000
Five-Year 
Average
$0 $5,000,000 $5,000,000
Table 4-7 Non-Federal Aid Maintenance Needs Compared to Available Funding
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Shared-Use Paths
Based upon the central recommendation from 
the 2008 Massachusetts Bicycle Transportation 
Plan, and as further detailed in Chapter 3, the 
identified funding need for shared-use paths 
over the five-year timeframe of this capital 
investment plan is $10 million annually. This level 
of commitment, if carried out for a full ten years, 
would address the approximately 100 miles of 
high-priority shared-use paths that connect to 
urbanized areas, extend existing paths, and maxi-
mize the transportation utility of the Bay State 
Greenway system. Based upon funding included 
in FFYs 2011 – 2013 in the existing STIP and 
extrapolated for FFYs 2014 and 2015, we expect 
to be able to commit roughly $19 million over 
the five years of this capital investment plan, 
of which $11 million will come directly from 
federal earmarks. As shown in Table 4-8, the an-
nual funding gap between the identified need and 
available funding is, therefore, approximately $6 
million per year. 
* These amounts are based upon an average of the prior three years of non-earmark 
 funding in the STIP.
FFY STIP Funding Identified Need Gap
FFY2011 $11,298,450 $10,000,000 +$1,298,450
FFY2012 $3,000,000 $10,000,000 $7,000,000
FFY2013 $1,400,000 $10,000,000 $8,600,000
FFY2014* $1,600,000 $10,000,000 $8,400,000
FFY2015* $1,600,000 $10,000,000 $8,400,000
TOTAL $18,898,450 $50,000,000 $31,101,550
Five-Year 
Average
$3,779,690 $10,000,000 $6,220,310
Table 4-8 Shared-Use Path Needs Compared to Available Funding
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Large Scale Capacity Expansion and/or 
Improvement Projects
Section 3 identified major infrastructure projects 
that are currently being developed by MassDOT 
for implementation during the five years of this 
capital investment plan. The following analysis 
breaks the identified needs into two separate 
categories. 
The first category includes the list of projects 
that are currently programmed in the existing 
STIP. All of the identified projects in this chart 
are taking advantage of financing through an 
“Advance Construction” approach, which is a 
technique that allows a state to initiate a project 
using non-federal funds and pay the annual cash-
flow using federal funds. Thus, although the exist-
ing STIP only covers cash-flow payments through 
2013, the remaining balances will be funded with 
federal-aid in future years. Table 4-9 shows the 
major projects that are currently committed in 
the existing STIP, including the amount funded as 
well as the amount still to be allocated in future 
STIPs. With the exception of the Route 128 
Add-a-Lane project, the future cash-flow com-
mitments will be funded during the timeframe of 
this capital investment plan.
Town Projects
Funding 
through 2013
Future Funding 
after 2013
Project Cost
Concord - Lincoln Crosby’s Corner $44,393,420 $25,606,580 $70,000,000
Needham-Wellesley
Route 128 Add-a-Lane 
Bridge Contract V
$42,000,000 $83,000,000 $125,000,000
Weymouth-Abington Route 18 Widening $23,832,039 $1,167,961 $25,000,000
Total $110,225,459 $109,774,541 $220,000,000
Table 4-9 Major Projects for which a Funding Commitment Exists in the STIP
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This second category of major highway projects 
are also identified as MassDOT needs in Chap-
ter 3, but have no designated funding source as 
yet and do not appear in the current STIP. Table 
4-10 shows the major projects that do not have 
a current commitment of funding.
Table 4-11 summarizes the identified funding 
needs gap by improvement type.
Town Projects Project Cost Commitment GAP
Andover - Tewksbury - 
Wilmington
I-93/Lowell Junction 
Interchange
$150,000,000 $0 $150,000,000
Canton - Dedham -
Westwood
I-95/I-93/University 
Ave/Dedham Street
$225,000,000 $0 $225,000,000
Methuen 
Methuen Rotary - I-93/
Route 110/Route 113
$110,000,000 $0 $110,000,000
Revere - Malden - 
Saugus
Route 1 Relocation 
and Add-a-Lane
$65,000,000 $0 $65,000,000
Total $550,000,000 $0 $550,000,000
Five-Year Average $110,000,000 $0 $110,000,000
Table 4-10 Major Projects for which no Funding Commitment Exists in the STIP
Improvement Type Five-Year Gap
Interstate Pavement $291,423,966
Non-Interstate
Pavement
$837,236,396
Non-ABP Bridge $807,292,026
Safety $139,141,610
Toll-Funded Facilities $486,322,123
Non-Federal Aid
Maintenance (Routine)
$500,000,000
Non-Federal Aid 
Maintenance (Noise 
Barriers)
$25,000,000
Shared-Use Paths $31,101,550
Large Scale Capacity 
Expansion and/or 
Improvement Projects
$550,000,000
Total $3,667,517,671
Table 4-11 Summary of Identified
Funding Needs Gap
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This document represents the first centralized 
effort by MassDOT to grapple with the long-
term financial needs of the highway system of 
the Commonwealth, across system segments 
(bridges, pavement, lighting, signage, etc). This 
effort is a first step only, and MassDOT fully 
anticipates that future iterations of the Capital 
Investment Plan will not only include additional 
segments of the highway system but also other 
modes of the overall transportation network, 
including transit, aviation, and rail. MassDOT is 
committed to expanding, over time, its invest-
ment in asset management tools to support 
the long-term maintenance and replacement 
of its systems. In addition, MassDOT will use 
these tools to inform decision-making about 
investments across modes and asset categories. 
Only with broad-based, up-to-date data on its 
infrastructure will MassDOT be able to make 
informed, objective choices about how to most 
wisely commit limited resources. MassDOT is 
looking toward a future in which funding, staff, 
ideas, facilities, and responsibilities will be shared 
across Divisions to an unprecedented degree, 
and a multimodal, asset management-based  
planning system will be a vital ingredient.
Capital Planning – Other MassDOT 
Divisions
While substantial progress has been made to-
ward integrating the former state transportation 
agencies under MassDOT, especially with respect 
to human resource management, information 
technologies, fiscal management, and other key 
functions, capital planning protocols have not yet 
been harmonized. Each MassDOT division has 
planning practices specific to its own needs, in 
order to manage its assets and evaluate future 
projects and initiatives. These practices, which 
are described below, offer not only a sense of 
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Most of this funding is distributed directly from 
FTA to the RTAs, but requires a 20% match 
from a non-federal source. The Commonwealth, 
through MassDOT, has traditionally been the 
source of the 20% match of non-federal funding. 
Three of the RTAs (Franklin Regional Transit 
Authority, Martha’s Vineyard Regional Tran-
sit Authority, and Nantucket Regional Transit 
Authority) serve only rural areas. The FTA 5311 
program provides funding for rural areas, and 
this funding can be used for operating or capital 
expenses. In practice, however, the federal 5311 
funding is generally dedicated to operating  
expenses, so capital projects for these three 
RTAs have mostly been funded by using 100% 
Commonwealth funds.
The current system relies on the RTAs, as 
autonomous bodies, to bring their needs to the 
MPOs for programming. The Commonwealth 
has so far been able to provide state match for 
those capital projects that are programmed by 
the respective MPOs. However, it is not clear 
that the state will have sufficient resources from 
general revenues to continue providing enough 
capital funding in the future. Recently Massachu-
setts was awarded ‘toll credits’ by FHWA, which 
will allow federal funds to be used for 100% of 
certain capital projects, which frees up Com-
monwealth funds for other capital expenses. This 
creative financing arrangement helps address the 
cumulative short-term capital funding needs as 
defined by RTAs, and the state is developing a 
protocol to prioritize its matching capacity when 
state funding is limited.
the different ways in which capital planning and 
management can be done – and the ways in 
which it is influenced by funding sources and 
availability – but also ideas for future cross-
Division collaboration and efficiencies. It should 
be noted that a capital program has not yet been 
instituted for the Registry of Motor Vehicles 
Division. 
MassDOT Rail & Transit Division
The Massachusetts Bay Transportation Authority 
(MBTA) currently serves approximately 1.24 mil-
lion boardings on a typical weekday. The MBTA 
Capital Investment Program authorizes $3.79 
billion over five years in capital spending for 
system maintenance and expansion. In develop-
ing its funding priorities, the MBTA is guided 
by its enabling legislation and its State of Good 
Repair standards. As the number of capital needs 
identified each year usually exceeds the capital 
funds available, the MBTA engages in an annual 
prioritization and selection process. Factors 
taken into consideration for any given project 
include: the safety, health, and environmental 
benefits of a proposed project; the impact of 
the proposed project on the overall level state 
of good repair; a cost/benefit calculation for the 
project; the impact of the project on the overall 
operations of the MBTA system; and whether 
the project will help or hinder any preexisting 
legal commitments.
As shown in Figure 5-1, there are fifteen Region-
al Transit Authorities (RTAs) in the Common-
wealth. Twelve of these RTAs serve designated 
urbanized areas, and therefore receive federal 
capital funding from the Federal Transit Adminis-
tration’s (FTA) 5307 and 5309 grant programs.  
The Massachusetts 
Bay Transportation 
Authority (MBTA) 
currently serves
approximately 1.24 
million boardings 
on a typical
weekday.
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of 80% and a local airport share of 20%, with no 
federal participation. 
MassDOT Aeronautics currently has four open 
bond authorization accounts that fund AIP and 
ASMP capital program investments. “Primary” 
airports that provide commercial service tend 
to receive the majority of state and federal 
monies since they have the greatest burden of 
compliance with FAA safety standards. This has 
been true of past spending and is expected to 
continue into the future.
Recognizing that not all airport sponsors are eli-
gible for federal AIP funding, MassDOT initiated 
the grants-in-aid program known as the ASMP 
program that is designed for this purpose. State 
grants for projects under the ASMP are only 
given to public use airports included in the Mas-
sachusetts Airport System Plan (MASP). Further, 
to be eligible for a grant, the project must be 
included in the Aeronautics Division’s statewide 
Capital Improvement Plan (CIP). Projects are of-
ten programmed for routine maintenance which 
addresses deficiencies noted in state airport 
inspections (such as pavement condition, secu-
rity issues and vegetation overgrowth). Airport 
planning and new construction and equipment 
grants are also eligible under the ASMP.
The FAA uses a National Priority Rating (NPR) 
System to categorize airport projects. Other 
determining factors include state and local 
priorities, sponsor performance, environmental 
issues, impact on safety and performance, and 
airport growth; all decision-making must be fully 
documented. After any limitations on obligations 
are enacted through an appropriation, the FAA 
assigns preliminary discretionary regional plan-
ning budgets and advises regional airports offices 
of actual funding availability. 
The 2010 Massachusetts State Rail Plan is the 
Commonwealth’s first statewide plan for rail 
since 1989. It proposes a 20-year plan for the 
state’s rail system and describes a set of strate-
gies, projects, and initiatives aimed at enhanc-
ing rail transportation. The private ownership 
structure of freight railroads, coupled with the 
fact that there are restrictions on the ways in 
which public funds may be used for privately-
owned infrastructure, means that freight rail 
projects have traditionally neither been funded 
with public resources nor planned in keeping 
with a comprehensive statewide vision. For the 
future, public-private partnerships may offer a 
valuable opportunity for freight rail investment. 
In addition, the plan involves an analysis of freight 
needs in the Commonwealth, and the potential 
benefits associated with different levels of finan-
cial investment.
MassDOT Aeronautics Division
The MassDOT Aeronautics Division has jurisdic-
tion over the Commonwealth’s 37 public-use 
airports (24 of which are publicly owned), two 
seaplane bases, and over 180 private-use landing 
areas. MassDOT Aeronautics awards grants to 
public-use airports from two capital funding 
programs: the Federal Aviation Administration’s 
Airport Improvement Program (AIP), and the 
Commonwealth’s Airport Safety & Maintenance 
Program (ASMP). Projects determined to be eli-
gible under the AIP are programmed by the FAA 
with input from state agencies into a five-year 
Capital Improvement Plan (CIP). The FAA share 
for these projects is currently 95%. The remain-
ing 5% is split equally between the Common-
wealth and the local airports. The ASMP projects 
are typically funded with a Commonwealth share 
Forums for Future Planning and 
Collaboration
Transportation planning and policy-making in the 
Commonwealth is increasingly informed by input 
from the public. The statewide transportation 
planning process provides multiple opportunities 
for the public and MassDOT staff to collaborate 
on the long-term vision development for the 
transportation network. These opportunities 
result in the creation of overarching themes and 
goals which, in addition to technical analyses and 
other assessment tools, guide individual invest-
ment and planning choices made by MassDOT 
leaders.
MassDOT 
This document has focused almost exclusively 
on the five-year capital needs of the MassDOT-
owned road, bridge, and ancillary infrastructure 
systems of the Commonwealth. At present, the 
majority of capital planning for highway-related 
assets is done within MassDOT or by the MPOs 
as part of regional planning efforts. These efforts 
are captured in the annual development cycle of 
each TIP and the STIP.
As has been described, the financial needs facing 
the MassDOT are significant and growing, and 
also outpace the funding currently anticipated to 
be available. In order to most effectively allocate 
the limited resources that we can reasonably ex-
pect to have at our disposal, MassDOT needs a 
much broader, deeper, and more comprehensive 
understanding of the highway-related assets for 
which it is responsible, their age and condition, 
and their anticipated lifecycle needs. MassDOT is 
making important steps in this direction, and this 
document represents the first effort to summa-
rize the various Highway Division-owned asset 
classes and asset management methodologies 
currently in place. More work needs to be done, 
however, and MassDOT is committed both to 
advancing the use of asset management across 
modes and to documenting those efforts in 
future versions of the capital investment plan. 
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youMove Massachusetts and the 
Statewide Strategic Transportation 
Plan
In 2008, MassDOT launched the youMove Mas-
sachusetts planning and public outreach initiative, 
which engaged the public to develop a high-level 
statewide vision for transportation. Based on 
input received at public workshops across the 
Commonwealth and through an interactive web-
site, ten core themes were developed for future 
planning, design, and operation of the transpor-
tation system:
Comprehensive information about the youMove 
Massachusetts initiative can be found at  
www.mass.gov/massdot.
As part of the creation and consolidation of 
MassDOT, the agency is now poised to develop 
a new and timely Statewide Strategic Transporta-
tion Plan. This new Strategic Transportation Plan 
will link the youMove Massachusetts themes with 
a rigorous, data-driven planning tool that can 
help MassDOT identify and prioritize its major 
initiatives, across modes, over the next decades. 
The Strategic Transportation Plan will also help 
to more fully clarify MassDOT policy positions 
on major issues and describe how those policies 
can inform the modal divisions’ decision-making 
at all levels. Further, it will provide a blueprint 
and a resource for MassDOT employees, MPO 
members, and for the general public to under-
stand the project priorities and programmatic 
goals for the Commonwealth’s transportation 
network, as well as help guide the development 
of MPO RTPs.
Conclusion: The Promise of Asset 
Management
The Commonwealth of Massachusetts includes 
many of the oldest communities in the nation, 
and much of our infrastructure has outlived its 
useful life. The challenge of managing older as-
sets in a harsh weather climate is a demanding 
one, and the Commonwealth should be justifi-
ably proud of the transportation network it has 
built and maintained over nearly four centuries. 
MassDOT is committed to developing a more 
modern transportation system, but must achieve 
this in an environment, which – for the foresee-
able future – will be marked by tightening bud-
gets and increasing needs. A robust and compre-
hensive asset management system will be a vital 
tool for efforts to preserve our infrastructure 
and address the growing demands of a vibrant 
economy. MassDOT is committed to rational-
izing the management of our assets, making our 
decision-making and project-prioritization more 
objective and transparent, and continuing to 
provide the traveling public with a transporta-
tion system worthy of both our history and our 
future. 
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